Diurnal pattern of pulsatile luteinizing hormone and testosterone secretion in adult male rhesus monkeys (Macaca mulatta): influence of the timing of daily meal intake.
Adult male rhesus monkeys have a diurnal pattern of reproductive hormone secretion that is characterized by significantly elevated LH and testosterone secretion in the evening hours and a nadir in secretion of these hormones in the morning. To test the hypothesis that the daily pattern of food intake may play a role in regulating the diurnal pattern of reproductive hormone secretion we performed three studies. First, to determine the relationship between the timing of the diurnal rise in LH secretion and meal consumption, blood samples were collected from 13 adult male rhesus monkeys via chronically indwelling venous catheters (samples every 15-20 min from 0800-0800 h) while monkeys were maintained on the standard feeding regimen in our colony (one meal of Purina monkey chow fed between 1100 and 1200 h). On a day of normal feeding there was a significant diurnal rhythm in mean LH concentrations with elevated levels at night (nadir: 13.41 +/- 0.82 ng/ml from 0800-1100 h; peak: 21.34 +/- 1.56 ng/ml from 2000-2300 h, P < or = 0.05). The rising phase of the diurnal rhythm in LH secretion was apparent starting in the early afternoon, shortly after the daily meal, at 1400 h (5 h before lights went off at 1900 h), and the diurnal rise in LH secretion was no longer apparent by 0500 h (several hours before the lights went on at 0700 h). Second, we examined the influence of missing the daily meal on the diurnal pattern of LH and testosterone secretion. Blood samples were collected for a 24-h period on a day of fasting from 9 monkeys. On a day of fasting there was no diurnal rise in plasma LH or testosterone concentrations; plasma concentrations of these hormones remained at the low morning levels throughout the day. Third, we examined the diurnal pattern of LH and testosterone secretion after adapting 5 monkeys (for 6-8 weeks) to a new meal time that was 6 h later in the day than the standard meal time (i.e. at 1700 h). After adaptation to this later feeding time monkeys showed a 6-h delay in the time of the first significant rise in LH secretion (which occurred at 2000 h).(ABSTRACT TRUNCATED AT 400 WORDS)